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Exercise 1 

1. Name the following vectors in 2 ways and write down the components: 
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2. Draw representations of the following vectors on squared paper. 
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3. Calculate the magnitude of each of the vectors in questions 1 and 2 above leaving your answers 

as surds in their simplest form. 
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Exercise 2 

1. (i) Draw diagrams on squared paper to illustrate u + v for each pair of vectors given. 

(ii) State the components of the resultant vector and calculate its magnitude leaving your 

answers as a surd in its simplest form 
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2. i) Draw diagrams on squared to illustrate a + b for each the following pairs of vectors. 

 ii) State the components of the resultant vector and calculate its magnitude. 
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3. The diagram shows 3 vectors a, b and c. 

 

 

 

 

 i) Draw diagrams on squared paper to represent: 

ii) For each resultant vector, state the components and calculate its magnitude correct to one 

decimal place. 

 a) a + b  (b) a + c  (c) b + c  (d) (a + b) + c 

 e) a + ( b + c) 

 

4. i) For the vectors in question 3 draw representations of these vectors. 

 a) 2a    (b) 3b  (c) 0·5c  (d) –2b 

 e)  – 4a  (f) –c  (g) 3a + 2b (h) c + 4a  

ii) State the components of each of the vectors above and calculate the magnitude leaving 

answers as a surd in its simplest form. 

a b c 



5. The diagram shows 3 vectors x, y and z. 

 

 

 

 

 

 i) Draw diagrams to represent: 

 a) x + y  (b) x + z  (c) y + z  (d) (x + y) + z 

 e) x + ( y + z) 

ii) Calculate, correct to one decimal place: 

a) x + y  (b) x + z  (c) y + z  (d) (x + y) + z 

 e) x + ( y + z) 

 

6. For the vectors in question 5, calculate: 

a) 2x    (b) 3y  (c) 0·5z  (d) –2y 

 e)  – 4x  (f) –z  (g) 3x + 2y (h) 4y + 3x 

 

 

 

 

 

 

 

x 
y z 



Exercise 3 

1. i) Draw diagrams on squared paper to illustrate u – v for each pair of vectors given. 

ii) State the components of the resultant vector and calculate its magnitude leaving your 

answers as surds in their simplest form.  

 

 

 

 

 

 

 

 

 

 

 

 

 

2. i) Draw diagrams on squared to illustrate a – b for each the following pairs of vectors. 

ii) State the components of the resultant vector and calculate its magnitude correct to one 

decimal place. 
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3. The diagram shows 3 vectors a, b and c. 

 

 

 

 

 

 i) Draw diagrams on squared paper to represent: 

 a) a – b  (b) a – c  (c) b – c  (d) (a + b) – c 

 e) a – (b – c) 

ii) Calculate, correct to two decimal places:  

a) a – b  (b) a – c  (c) b – c  (d) (a + b) – c 

 e) a – (b – c) 

 

 

 

4. The diagram shows 3 vectors x, y and z. 

 

 

 

 

 

 i) Draw diagrams to represent: 

ii) For each resultant vector, state the components and calculate its magnitude correct to one 

decimal place. 

 a) x – y  (b) x – z  (c) y – z  (d) (x – y) – z 

 e) x – ( y – z) 

 

a b c 

x 
y z 



5. The diagram shows 3 vectors x, y and z. 

 

 

 

 

 

 i) Draw diagrams on squared paper to show: 

 ii) State the components of each resultant vector above and calculate its magnitude 

  correct to 3 significant figures. 

 a) 2x + y  (b) 3z + 2y (c) 3x + z  (d) 2z + 4x 

 e) 3x – 4y  (f) 3x – z  (g) 3y – 2x (h) –3y – 2z  (careful!) 

 

Exercise 4 

1. Express each of the following displacements in terms of vectors a and b. 

 (a) PQ (b) QP (c) PR  

(d) RQ (e) QR 

 

 

 

2. In the diagram AB = 2DC. Express each of the following displacements in terms of 

            vectors v and w. 

 (a) CD (b) CA (c) AB  

(d) CB (e) BD 
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3. In the diagram ’M’ is the mid – point of BC. 

Express each of the following displacements in terms of vectors p and q. 

 (a) CB (b) BC (c) BM  

(d) AM  

 

 

 

 

 

4. EFGH is a parallelogram. ‘M’ is the mid point of side HG. 

 Express each of the following displacements in terms of vectors a and b. 

 (a) FG (b) GH (c) GM  

(d) FM 

 

 

 

 

 

5. In the diagram AB is parallel to PR. 

 PA = 1 cm and PQ = 3 cm 

 Find in terms of x and/or y the vectors represented by 

 (a) AQ (b) QB   

 

 

 

 

B 

q 

M 

A 

p 

C 

M H G 

b 

a 
F E 

x 

y 

P R 

Q 

A B 



Exercise 5 

1. a) Express in terms of a and b. 

  (i) PS  (ii) ST 

 (b) If QR = 
3

2
PQ , show that RS can be expressed as  

   
1

2
(2a – 3b)     PQ = b 

 

 

2. Express in terms of vectors v and w. 

 a) BD (b) BC (c) AC 

If   v = (
8
0

) and w = (
0

12
), find the components                                                                                                  

of the displacement AC. 

 

 

 

3. Express in terms of p and q. 

 a) AB (b) AF (c) OF 

If   p   =               and  q =               find the components                                                                                                    

of OF and hence its magnitude correct to 1 decimal  place . 

 

 

4. a) Express in terms of a and b:- 

  (i) AB (ii) AC (iii) OC 

 b) If M is the mid-point of OC show that:- 

  AM =                =  
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Exercise 6 

1. For each diagram, write down the coordinates of the point A 

 and the components of the vector OA. 

a)       (b)   
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2. Calculate the magnitude of each of the vectors in question 1 correct to one decimal place. 

 

3. State the coordinates of each vertex of the cuboid shown in the diagram. 

 

 

 

 

 

 

 

4. A cube of side 6 units is placed on coordinate axes as shown in the diagram. Write down the 

coordinates of each vertex of the cube. 

 

 

 

 

 

 

 

5. This shape is made up from 2 congruent trapezia and 2 congruent isosceles triangles. 

From the information given in the diagram, write down the coordinates of each corner of the 

shape. 
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6. State the coordinates of each vertex of the square based pyramid shown in the diagram. 

 

 

 

 

 

 

 

 

7. A cuboid is placed on coordinate axes as shown. 

The dimensions of the cuboid are in the ratio  OA : AB : BF  =  4 : 1 : 2 

The point  F  has coordinates  (12, p, q)  as shown. 

 

 

 

 

 

Establish the values of  p  and  q and write down the coordinates of all the vertices of the cuboid. 

 

 

 

8. Write in component form: a) v = 2i + 3j – 4k  (b) w = 3i – 6j + 2k 

     c) u = 6i – 3k  (d) a = – 3j – 4k 

     e) b = 7i – 2j   (f) c =  6j  
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9. For each of these diagrams express v in terms of i, j and k. 

 a)       (b) 

 

 

 

 

 

 

 

 c)       (d) 
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Exercise 7 

1. For each pair of vectors: i) Write down the components of u and v. 

     ii) Find the components of the resultant vector u + v 

     iii) Find the components of the resultant vector v – u 

     iv) Find the components of the resultant vector 2v  + 3u 

     v) Find the components of the resultant vector 3v  – 4u 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. u, v and w are 3 vectors with components 
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 Find the components of the following: 

 a) 2u + 3v (b) 3u – 6v (c) 3w + 2v  (d) 4u – 2w 

 e) – 3u – 4v (f) 3w – 4u (g) 3u – 6v + 2w  (h) 2u + 3v – 4w 

 i) 3u – 2v + w 
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3. Calculate the magnitude of each of these vectors giving answers to one decimal place: 
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4. u, v and w are 3 vectors with components 
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 i) Find the components of the following:  

ii) Calculate the magnitude of each resultant vector above giving answers to 1 decimal 

place. 

a) 2u + 3v (b) 3u – 6v (c) 3w + 2v  (d) 4u – 2w  

e) – 3u – 4v (f) 3w – 4u (g) 3u – 6v + 2w  (h) 2u + 3v – 4w  

 

5. i) If  p = 4i + 2j – 5k  and  q = i – 3j + k, express the following in component form: 

ii) Calculate the magnitude of each resultant vector above giving answers to 1 decimal 

place. 

 a) p + q   (b) p – q   (c) q – 2p  (d) 3p + q 

 e) 3p – 2q (f) 2q – 3p (g) 3p + 4q (h) –2q – 2p 

 

6. Calculate the magnitude of these vectors , leaving you answer a surd in its in simplest form. 

 a) 
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1

1

AB   (c) t = 3i – 2j + 5k 

 d) t where point T has coordinates(√3, √5, 2√2)  (e) v = √3k + j – 7i 

 



7. Given that v = 2k –3i + 4k, u = 5i + aj – k have the same magnitude, calculate the value of a if 

a > 0. 

8. A skater is suspended by three wires with forces 
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 acting on them. 

Calculate the resultant force and its magnitude correct to 3 significant figures where necessary. 

9. If 
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v , solve each vector equation for x. 

 a) u + x = v  (b) 2u + x = 2v  (c) 2x + 3v = 4u – x  

 

10. i) If 
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1

0

4

t , express these in component form: 

 a) 2r + s  (b) 3t – 2s  (c) (r – s) + t (d) r – (s + t) 

 ii) Find:     a) 2r + s     (b) 3t – 2s     (c)    (r – s) + t   (d)   r – (s + t) 

 

11. Two forces are represented by the vectors   F i j k1 2 3  
~ ~ ~

   and   
~~

2 4kiF   . 

 Find the magnitude of the resultant force   F F1 2  . 

 

12. Two vectors are defined as    
~~~

1 84 kjiV     and     
~~~

2 3248 kajiV    where  

a  is a constant and all coefficients of  
~~~

and, kji   are greater than zero. 

Given that   
12 2 VV    , calculate the value of  a.  

13. Vector a has components  a    


















k

2

3

 .  If  4a ,  calculate the value(s) of k. 

14. Calculate the length of vector a defined as kjia 22324  . 

15. Vectors a and b are defined by a = i + j + 2k  and  b = 3i - j. 

 Find the components of   2a –  b and calculate its magnitude. 
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Exercise 1  

1. (a) AB = u = 
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 (c) EF = w = 
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0
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2
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 4

3
 

 (g) RS = s = 








2

4
  (h) WX = t = 









5

2
 (i) PT = a = 









1

6
 

 (j) RQ = b = 








 6

3
 (k) CF = c = 
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3. For question 1  

(a)  √10  (b) 2√5  (c) 6  (d) 3 

(e) 2√2  (f) 5  (g) 2√5  (h) √29 

(i) √37  (j) 3√5  (k) 5 
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(g) (h) 
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(a) 
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For question 2  

(a)  13  (b) 3√5  (c) 3√5  (d) 4√2 

(e) 2√5  (f) 8  (g) √17  (h) 3 

(i) √61  (j) 5  (k) 5  (l) 4 

 

4. (a) 5 (b) 25 (c) 13  (d) 10 (e) 5 (f) 13 

 

Exercise 2  

1. (i) 
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1
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7
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4
; 2√5 (f) 
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7
; 7√2  
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; √61 (i) 









4

5
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2. (i)  

   

  

 

 

 

 

 

 

 

 

(ii) (a) 
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6
; √37 (b) 
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5
; 5√5 (c) 









 7

2
; √53 (d) 
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3
; √13 

 (e) 
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11
; 5√5 (f) 












3
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3
; √34  (h) 
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; √293 (h) 
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; 2√85 

 

5.      (i) 

 

 

 

 

  

       (ii) (a) 5∙1 (b) 7∙1 (c) 7∙2 (d) 9∙5 (e) 9∙5  

 

 6. (a)   6∙3  (b) 8∙5  (c) 2∙2  (d) 5∙7 

 (e) 12∙6   (f) 4∙5  (g) 13∙0  (h) 17∙7 

2a 

(a) (b) 

3b 

0∙5c 

(c) 
 – 2b  

(d) 

– 4a 

(e) 

– c 

(f) 3a 
 2b  

3a + 2b 
(g) 

 c 

4a 

c +4a 

(h) 

x 
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x + y 

x 

x 

z 

z 

x + z 
y 

z 

y + z (b) (c) 

x + y 

(x + y) + z 

(d) y + z 

x + (y + z) 

(e) 



Exercise 3  
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;  √41 (h) 













3

2
;  √13 

 (i) 








4

5
;  √41 
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2.     (i)  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

(ii) (a) 
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1
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 4

3
;  5 (j) 









4

4
;  5∙7 

 

 

 

a 

b 

a – b 

(a) 

a 

b 

a – b 

(b) 

a 

b 

a – b 

(c) 

a 

b 

a – b 

(d) 

a 

b 

a – b 
(e) 

a 

b 

a – b 

(f) 

a – b 
a 

b a 

b 

a – b 

(g) 

a 

b 

a – b 

(h) 

b 
a 

a – b 

(i) (j) 



 

3. (i)  

 

 

 

 

 

 (ii) (a) 4∙12 (b) 2∙24 (c) 6∙32 (d) 6∙40 (e) 8∙06 

 

 

 

4. (i) 

 

 

  

(ii) (a) 








3

1
;  3∙2   (b)    









3

1
;  3∙2    (c)    









0

2
;  2    (d)   









5

3
;  5∙8   (e)   









1

5
;  5∙1 

 

 

 

 

 

 

 

 

 

 

a 

b 

a – b  

a 

c 
a – c  (a) 

(b) 

(c) 

b 

c 
b – c  

c (a + b) – c  

a + b  

(d) 
a 

b – c  

a – (b – c)  

(e) 

x 

(a) 

x 

z 

x – z  

(b) 

z 

(c) 

x 

y 
x – y  

(d) 
y 

y – z  
y – z  

x – (y – z) x – y  

z 

(x – y) – z   



5. (i) 

  

 

 

 

 

 

  

 

 

 

 

 

  

 

 

  

 (ii) (a) 








0

8
;  8∙00  (b) 









10

16
;  18∙9  (c) 









1

13
;  13∙0 

  (d) 








0

20
;  20  (e) 









11

1
;  11∙0  (f) 









5

5
;  7∙07 

  (g) 








 8

0
;  8∙00  (h) 









10

14
;  17∙2 

 

 

 

z 

2x y 

2x + y 

(a) 
3z 

2y 

3z + 2y 

(b) 

3x 
z 

3x + z 

(c) 

2z 4x 

2z + 4x (d) 

3x 

4y 

3x – 4y 

(e) 

3x 

3x – z  

(e) 

(f) 

3y 

2x 

3y – 2x 

  –3y 

2z 

  –3y – 2z 

(g) 

(h) 



Exercise 4  

1. (a) b (b)  – b   (c) – a  (d) a + b     (e) – (a + b) 

2. (a) – v (b) – v – w  (c) 2v  (d) v – w     (e) w – 2v 

3. (a) q – p  (b) p – q  (c) ½ (p – q) (d) ½ (p + q) 

4. (a) b (b) a  (c) ½ a  (d) b  + ½ a 

5. (a) 2y (b) x – 2y 

 

Exercise 5 

1. (a) (i) b + a  (ii) a – b   (b) proof 

2. (a) w – v  (b) ¼ (w – v)  (c)  ¼ (w + 3v) ; 








3

6
  

3. (a) 2p – q   (b) 
2

5
 (2p – q)                        (c)         

1

5
 (4p + 3q)        









7

5
;  8∙6 

4. (a) (i) b – a (ii) ⅓ (b – a) (iii) ⅓ (2a + b) (b) Proof 

 

 

 

 

 

 

 

 



Exercise 6 

1. (a) (3, 4, 2); 
















2

4

3

  (b) (1, 5, 7); 
















7

5

1

  (c) (– 4, 6, 2); 
















2

6

4

  

 (d) (– 1, 7, 10); 
















10

7

1

 (e) (0, 0, 8); 
















8

0

0

  (f) (0, 4, 0); 
















0

4

0

 

 (g) (5, 0, 0); 
















0

0

5

  (h) (– 3, 0, 0); 
















0

0

3

 (i) (0, 0, – 2); 
















 2

0

0

 

 (j) (0, – 7, 0); 


















0

7

0

 (k) (0, –3, 8); 


















8

3

0

 (l) (– 4, 0, 5); 
















5

0

4

 

 

 (m) (– 4, –2, 6); 




















6

2

4

 (n) (2, 0, – 6); 
















 6

0

2

 (o) (7, – 5, 8); 


















8

5

7

 

  

(p) (4, 0, 10); 
















10

0

4

 (q) (9, – 6, – 2); 




















2

6

9

 (r) (– 3, – 4, – 4); 






















4

4

3

 

 

2. (a) 5∙4 (b) 8∙7 (c) 7∙5 (d) 12∙2 (e) 8 (f) 4 

 (g) 5 (h) 3 (i) 2 (j) 7 (k) 8∙5 (l) 6∙4 

 (m) 7∙5 (n) 6∙3 (o) 11∙7 (p) 10∙8 (q) 11 (q) 6∙4 

 

3. O(0, 0, 0);  A(12, 0, 0);  B(12, 4, 0); C(0, 4, 0);   

D(0, 0, 6);  E(12, 0, 6);  F(12, 4, 6);  G(0, 4, 6) 

 



4. O(0, 0, 0);  A(6, 0, 0);  B(6, 6, 0); C(0, 6, 0);   

D(0, 0, 6);  E(6, 0, 6);  F(6, 6, 6);  G(0, 6, 6) 

 

5. O(0, 0, 0);  A(30, 0, 0);  B(30, 14, 0); C(0, 14, 0);   

D(4, 7, 8);  E(26, 7, 8)   

 

6. O(0, 0, 0);  P(5, 5, 20);  Q(10, 0, 0); R(10, 10, 0);  S(0, 10, 0) 

 

7. p = 3; q = 6 

O(0, 0, 0);  A(12, 0, 0);  B(12, 3, 0); C(0, 3, 0);   

D(0, 0, 6);  E(12, 0, 6);  F(12, 3, 6);  G(0, 3, 6) 

8. (a)   
















 4

3

2

   (b)   


















2

6

3

   (c)    
















 3

0

6

   (d)   




















4

3

0

   (e)   


















0

2

7

 (f)   
















0

6

0

 

 

9. (a) v = 3i + 4j + 2k (b) v = 7i – 5j + 8k 

 (c) v = 9i – 6j – 2k (d) v = 4i + 10k 

 

 

 

 

 

 

 



Exercise 7 

1. (a) (i) u = 








3

2
v = 









1

4
 (ii) 









4

6
 (iii) 









 2

2
 

  (iv) 








11

14
 (v) 









 9

4
 

 (b) (i) u = 








3

3
v = 









3

3
 (ii) 









6

0
 (iii) 









0

6
   (iv) 









15

3
 (v) 













3

21
 

 (c) (i) u = 








2

5
v = 









2

4
 (ii) 









4

1
 (iii) 









0

9
   (iv) 









10

7
 (v) 













2

32
 

 (d) (i) u = 








 3

2
v = 









0

5
 (ii) 









 3

7
 (iii) 









3

3
   (iv) 









 9

16
 (v) 









12

7
 

 (e) (i) u = 








4

1
v = 









 2

3
 (ii) 









2

4
 (iii) 









 6

2
   (iv) 









8

9
 (v) 









 22

5
 

(f) (i) u = 








4

3
v = 









3

4
 (ii) 









7

7
 (iii) 









1

1
   (iv) 









18

17
 (v) 









 7

0
 

(g) (i) u = 








2

6
v = 









 2

1
 (ii) 









0

7
 (iii) 













4

5
    (iv) 









2

20
 (v) 













14

21
 

 (h) (i) u = 








 4

2
v = 









1

4
 (ii) 









 5

6
 (iii) 









3

2
      (iv) 









14

14
 (v) 









13

4
 

 (i) (i) u = 








4

0
v = 









0

5
 (ii) 









4

5
 (iii) 









 4

5
   (iv) 









12

10
 (v) 









16

15
 

 

2. (a) 








21

8
  (b) 









 21

30
  (c) 









1

11
  (d) 









18

10
 

 (e) 








 29

10
 (f) 













21

11
  (g) 









 27

28
  (h) 









33

4
 (i) 









 4

13
 

 

3. (a) 5∙4 (b) 8∙6 (c) 3∙7 (d) 5  

(e) 7∙3 (f) 1∙7 (g) 3 (e) 13 



4. (i) (a) 
















8

30

16

  (b) 




















12

39

18

  (c) 
















 3

31

2

  (d) 
















18

2

12

 

  (e) 






















12

41

22

  (f) 




















19

3

14

  (g) 




















10

29

22

 (h) 
















12

10

24

 

 

 (ii) (a) 34∙9  (b) 44∙6  (c) 31∙2  (d) 21∙7 

  (e) 48∙1  (f) 23∙8  (g) 37∙7  (h) 28∙6 

 

5. (i) (a) 




















4

1

5

  (b) 
















 6

5

3

  (c) 




















11

7

7

  (d) 
















14

3

13

 

  (e) 
















17

12

10

  (f) 




















17

12

10

  (g) 




















11

6

16

  (h) 
















8

2

10

 

 

 (ii) (a) 6∙5  (b) 8∙4  (c) 14∙8  (d) 19∙3 

  (e) 23∙1  (f) 23∙1  (g) 20∙3  (h) 13∙0 

 

6. (a) √38  (b) 3√3  (c) √38  (d) 4 (e) √53 

 

7. a = √3 

8. 
















3

16

4

; 16∙8 

9. (a) 
















 8

1

6

  (b) 
















16

2

12

  (c) 






















1

3
2

3
22

 



10. (i) (a) 
















 7

18

10

  (b) 




















5

12

24

  (c) 




















1

0

8

  (d) 
















 3

0

0

 

 (ii) (a) 21∙7  (b) 27∙3  (c) 8∙1  (d) 3 

 

11. 
















1

1

3

; √11 

 

12. a = 2 

 

13. k = 3  

 

14. 6 

 

15. 
















4

3

1

; √26 or 5∙1 

 

 


